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Abstract 
Evaluation and assessment of Intelligent Transport Systems (ITS) is a crucial parameter for future development and further 
deployment of ITS applications in an area (city, region, country etc.). However, in order to shape an Action Plan for coordinated 
future actions towards efficient implementation of ITS, it is necessary to integrate various results and inputs deriving from 
individual evaluation studies such as impact assessment studies and cost-benefit analyses into a Business Model that would take 
into account all aspects of implementation. In the current study the development of investment plans in the form of business 
models for implementing ITS applications in Greece is taking place. The produced business model diagrams are related to four 
groups of ITS measures for Greece as defined in the Greek national ITS Action Plan.  
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1. Introduction 
The present study deals with the formation of long-term investment plans regarding the implementation of wide-
-scale transport measures in Greece supported by the deployment of Intelligent Transport Systems (ITS). The 
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measures under consideration are categorized based on the priority areas of the European Directive for ITS 
deployment (40/2010/EC) and are considered as actions of high importance for the short and long-term deployment 
of ITS in Greece. Moreover all measures are considered (by related stakeholders and expert groups in Greece) to be 
able to enhance the overall strategic targets of the transportation sector in the Country. Therefore, the proposed 
investment plans aim at ensuring the successful deployment of the selected measures and shape structures capable of 
promoting the viable and continuous provision of their corresponding services.  
The formation of investment plans proposed and conducted in this study is primary based on an analysis of the 
current status of ITS deployment in Greece, including the legislative framework, the available strategic context, the 
existing infrastructure and its identified gaps, the already used and the currently available financing sources, as well 
as the stakeholders involved in the deployment of ITS. Based on these main points, the produced investment plans 
include a stakeholders’ analysis and the respective role allocation, a description of the necessary actions for 
measures’ deployment, an identification of the flows (data flows, services flows, policy flows, cots and revenue 
flows) existing between the stakeholders involved and a description of the value and importance of every measure 
from all the stakeholders’ perspective. 
2. Investment plans formation 
The basic idea for the formation of Investment plans for ITS is to develop a specific framework in the form of 
Business plans in order to stimulate further implementation of ITS according to guidelines and directions that will 
ensure effective (both technically and financially) and seamless ITS deployment of an area. 
According to literature review there is no unique definition of what a business model is (Zott et al. (2010)). 
Lucassen et al. (2012) make a thorough Identification of the existing Core Concepts of business model while 
Osterwalder et al. (2005) defined the term business model as: 
“A conceptual tool that contains a set of elements and their relationships and allows expressing the business logic 
of a specific firm. It is a description of the value a company offers to one or several segments of customers and of 
the architecture of the firm and its network of partners for creating, marketing, and delivering this value and 
relationship capital, to generate profitable and sustainable revenue streams.” 
For the case of ITS, a business model defines the state of the market and studies the benefits to the stakeholders 
involved in the deployment of such systems (Bena (2013)). Until now only Zografos et al. (2008) have presented 
a business model for ITS. Most of the business models for ITS utilize only results from cost-benefit analyses and 
they focus only on economic evaluation (Giannoutakis and F. Li (2011)). Giannoutakis and Li (2011) provided some 
further insight on adapting a Business Model Framework for future ITS. They noted the lack of a sustainable 
Business model for ITS and introduced an ITS e-Business Model Framework. 
In the following analysis, the business model CANVAS (Coes (2014)) was used in order to compose the 
investment plans. More specifically the analysis included the identification and the description of the followings 
elements: 
2.1. Main involved actors and stakeholders 
This part of the analysis describes the main stakeholders and actors that are involved in the deployment of the 
proposed measures. The analysis is performed according to the thematic framework and the nature of each measure, 
the ITS legislative background of Greece, the administrative structure and the role allocation that are valid in the 
country, always in relation to the pursuit of transport policy. Therefore the role of the public and of the private sector 
is specified and the possible and necessary synergies between them during the deployment of the measures are 
identified. Moreover, structures that can ensure the viable operation and continuity of the proposed measures are 
identified, in accordance with the administrative background and the specific characteristics of Greece. For each 
actor involved a specific role is given. The categorization is presented in Table 1 followed by a short description of 
each category. 
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Table 1. Description of roles of involved actors. 
Role Description 
Coordinator The implementation of large scale ITS projects demand the existence of a body that will have a major role during the 
implementation phase, ensuring the coordination and collaboration among the involved stakeholders. 
Policy Maker This role includes the responsibilities of central planning and provision of the appropriate guidelines to the stakeholders. 
Policy makers ensure the implementation of the overall plan and update it according to the needs and the findings that occur. 
Service 
Provider 
This role includes all the responsibilities and activities that arise from the operation of the systems that the measures 
introduce. Providers are responsible for the continuous and uninterrupted service’s provision. 
Service Enabler Stakeholders under this role contribute to the implementation of the platform through the provision of their knowledge, their 
data and their infrastructure. 
Technology 
Provider 
Stakeholders under this role are those that provide the technological equipment, they are providing consulting services and 
technical support. 
User Stakeholders under this role use the services that the measures introduce. 
During the implementation of the measures and the operation of the systems, various links and flows between the 
stakeholders are developed. These flows reflect the nature of the relationship between them and they form the 
structure of the model. 
2.2. Key activities 
This part of the analysis describes the main activities that the actors and stakeholders should undertake so as to 
ensure the successful deployment and operation of ITS, obtaining and exploiting the maximum benefits that can 
arise from the ITS deployment in Greece, for themselves and for the society. Therefore the actions of each 
stakeholder during the implementation are presented along with the streams that are being developed between them 
in terms of coordination, synergies and exchange. Apart from the clear role allocation, the need for the successful 
deployment demands the a-priory description of the necessary actions that the stakeholders should undertake. These, 
as regards the group of measures that is analyzed, are divided in two categories. The first category is related to the 
actions before the implementation, including the planning, the organization, the selection of the technological 
background and installation of the equipment, the functionality and the nature of the services provided. The second 
category includes the actions after the implementation of the measure, including the operation and the further 
development of the system. All these actions arise from the role allocation and generate relationships and flows 
between the actors. Moreover, this step of the analysis describes the nature of the relationship between the different 
actors and the issues that arise from the implementation and operation of the system such as setting a fee in the 
provision of services, property, copyright issues and personal data protection issues. 
2.3. Key resources 
This part describes all the necessary resources for the implementation of the measures. These resources are 
analyzed in financial and social terms. Therefore the possible funding mechanisms and the optimum allocation of 
human resources are examined.  
2.4. Value propositions 
This part of the analysis identifies the importance and the value of the measures proposed. The benefits for all 
actors and stakeholders involved are identified and allocated to them. 
2.5. Cost structure 
This step of the analysis describes the nature of the costs that are charged to the several stakeholders and also the 
flows of these costs between the involved actors. 
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2.6. Revenue stream 
This step of the analysis describes the benefits for all the involved actors and tries to transform them in monetary 
terms and cash-flows. The experience gained through the evaluation steps of the SEE-ITS project and especially the 
main findings and outputs of the cost-benefit analyses are used. 
2.7. Business model diagram 
The formation of the investment plan is finalized through the creation of a business model diagram that 
summarizes the key points of the analysis in a schematic way. This diagram presents the structure of the model 
proposed, the relationships between the actors and the flows of different nature that are developed between the 
actors involved. 
3. General status of ITS in Greece 
Greece has already implemented ITS, mainly in the large urban areas of Athens and Thessaloniki (Mitsakis et al. 
(2015)). The integration of many regional ITS projects in funding mechanisms indicates that there is large potential 
for deploying ITS applications in a wider regional level by exploiting various funding opportunities. An issue that 
remains crucial for Greece is to explore and report these opportunities, but at the same time to formulate a national 
strategic plan for the wider promotion of ITS deployment in the country, which is currently lacking in Greece. It is 
also crucial that such a strategic plan combines legislative interventions and the monitoring of the compliance to the 
legislation (Ministry of Development, Competitiveness, Infrastructures, Transport and Network (2012)), as well as 
the development and implementation of standards for interoperability of the ITS systems and mechanisms for the 
durability of such systems (ITS Hellas (2012)). 
Another crucial issue that remains unsolved for many years in Greece is the participation of the private sector in 
the development of large ITS projects. Moreover, the majority of industries in Greece lack an R&D department that 
would give a major boost to the country’s research and innovation. All these have created a rather problematic 
environment so far. However, the new initiatives taken recently at legislative level, the new ITS projects already 
launched and the large concession projects (major highways) that are underway give an optimistic prospect to the 
deployment of ITS in Greece. 
Greece’s participation in numerous ITS research projects and activities indicates the country’s high scientific 
expertise and the interest for the market of ITS. Research institutes and the academia, the Greek companies that 
provide ITS solutions and technology providers, the Public Transport Operators and the national highway operators, 
as major clients of ITS products and services, but also the relevant public authorities and ministries, constitute the 
critical mass for the wide deployment of ITS in Greece, as well as the players for a Europe-wide and/or international 
cooperation in exchange of ITS experience and expertise. 
3.1. Legal framework 
With the Presidential Decree (PD) 50/2012 FEK 100/A’/27-4-12 “Harmonization of Greek legislation to the 
Directive 2010/40/EU of the European Community and the Council of 7 July 2010”, Greece established the 
framework for the development of ITS in the field of road transport and its interfaces with other transport modes. 
The PD published on April 27, 2012, transposed the Directive 2010/40/EC into national law, establishing 
a framework for the support, coordination and coherent development and use of ITS in Greece. It includes 
specifications for actions under the four priority areas of the Directive 2010/40/EC (Article 2) and for the 
development of appropriate standards. 
The competent authorities of the Ministry of Development, Competitiveness, Infrastructure, Transport and 
Communications and all other competent authorities ensure that the specifications established by the Commission 
according to Article 6 of the Directive 2010/40/EC, to which Greek legislation is in line with this PD, shall apply to 
ITS applications and services, when they are deployed in accordance with the essential principles of Annex I. The 
4490   Sokratis Mamarikas et al. /  Transportation Research Procedia  14 ( 2016 )  4486 – 4494 
PD 50/2012 is a legal instrument for the harmonization of the Directive 2010/40/EU in national law and obligation 
for Greece. Thereafter it is binding in case of a change of the national political framework (Mitsakis et al. (2013)). 
3.2. Policy framework 
The Greek ITS Action Plan was elaborated in October 2012 by the Ministry of Development, Competitiveness, 
Infrastructure, Transport and Networks (Department of International Relations of transport sector). The report 
depicts implemented and on-going as well as planned and strategically necessary actions. It projects the priority 
areas of the EU ITS Directive on the framework for the deployment of ITS in the field of road transport and its 
interfaces with other transport modes in Greece until 2020. It presents the strategy for the creation of a future system 
of transport infrastructure that will be coherent with the EU directions by defining the national priority actions and 
highlighting the conditions for the implementation of a sustainable mobility system. The action plan aims to exploit 
the benefits of ITS as a component for an integrated transport policy that will support the strategic and structural 
modernization of the Greek economy.  
3.3. Organizational barriers 
The main organizational barrier that poses a threat to the national ITS deployment is the lack of a dedicated unit 
within the Greek public sector that will deal with the ITS planning, development and operational issues. 
Furthermore, weaknesses in the public administration structures as well as lack of clear roles and responsibilities 
between the involved stakeholders cause gaps in the coordination of the ITS development (Rijavec et al. (2013)). 
3.4. Financial barriers 
The economic recession that the country has been facing during the last years causes a rather complex context 
that influences ITS deployment as well. The (usually high) required investment costs, the financing restrictions, 
uncertainty as to the payback period – Return of Investment (ROI), failure of planning as a result of economic 
instability and the uncertainty about demand, create serious financial limitations for the development of ITS 
applications (Rijavec et al. (2013)). 
3.5. Financing mechanisms 
The main European funding mechanisms for ITS development in Greece are (or have been) the following: 
x The 3rd Community Support Framework 
x The Cohesion Funds 
x The National Strategic Reference Framework (NSRF)  
x The Horizon 2020 Programme of the European Commission 
x The European Economic Area (EEA) 
x The ICT Policy Support Programme (ICT PSP) of The Competitiveness and Innovation framework 
Programme (CIP) 
x The Intelligent Energy Europe programme (IEE)  
x TEN-T projects  
x The Connecting Europe Facility (CEF) 
x Public Private Partnership (PPP) initiatives  
 
The aforementioned list of financing mechanisms shows that the majority of them are closely related with the 
European Union. ITS projects either funded directly by EU in the framework of Research Programs or by national 
funds in the form of Operational Programs which are financed by the European Union.  
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4. Business model for ITS in Greece 
Within the activities of SEE-ITS (project funded by the South East Europe Transnational Cooperation 
Programme) 18 measures and projects, which are of high priority for ITS deployment in Greece where identified 
from a long list of projects based on experts’ opinions. These measures, grouped in four categories of the priority 
areas of the Directive 2010/40/EC (Chatziathanasiou and Hausmann (2014)), formed the Greek national roadmap 
for ITS (Fig. 1) aiming to define a list of actions that are necessary for the successful implementation of the projects 
and to pave the way for an enhanced technological drive in Greece. 
 
2014 2015 2016 2017 2018 2019 2020 Later 
Priority Area I: 
Optimal use 
of traffic and
 travel data
1.A.: National services combined with private information (Floating Car Data) or crowdsourcing
1.B.: National database for public transport modes
1.C.: National integrated system for the collection, 
processing, certification and exchange of traffic data
1.D.: Systems for the collection of traffic data and 
the monitoring of traffic conditions/incidents
1.E.: National multimodal journey planner
Priority Area II: 
Continuity of 
traffic and 
freight 
management 
ITS services
2.A.: Provision of priority to public transport modes to signalised intersections
2.B.: Consolidation of urban and interurban transport management systems in metropolitan areas (Athens, Thessaloniki, Patra)
2.C.: ITS supporting maritime-railway interconnection
2.D.: Integrated systems for the monitoring of freight transport, 
emphasizing in sensitive cargo
2.E.: E-logistics and e-freight
Priority Area III: 
ITS road safety 
and security 
applications
3.A.: Automatic Incident Detection (AID) in non-urban areas
3.B.: ITS applications for traffic management in cases of emergency events
3.C.: Observatory for road safety
3.D.: Integrated safety and security system in transit centres (i.e. ports)
3.E.: Centres for monitoring of hazardous cargo
Priority Area IV: 
Linking the 
vehicle with 
the transport 
infrastructure
4.A.: Installation of roadside equipment for Cooperative 
Vehicle-Infrastructure Systems (CVIS)
4.B.: Cooperative Vehicle-Infrastructure Systems (CVIS)
4.C.: Open platform for cooperative systems and relevant applications
 
Fig. 1. Greek roadmap for ITS. 
The measures that can be considered and examined together, because of their common characteristics, are 
consolidated in groups of measures which are presented below. The long term investment plans are formed for these 
groups of measures.  
Table 2. Groups of measures with common characteristics. 
1st group of measures 
Systems and platforms for the collection, 
processing and utilization of traffic data 
National integrated system for the collection, processing, certification and exchange of traffic 
data 
Systems for the collection of traffic data and the monitoring of traffic  
conditions/incidents 
Systems and platforms for the collection, 
processing and utilization of Public Transport 
data 
National database for public transport modes 
National multimodal journey planner 
Real time traveller information systems National services combined with private information (Floating Car Data) or crowdsourcing 
2nd group of measures 
Integrated metropolitan multimodal systems for 
urban traffic management 
Provision of priority to public transport modes at signalized intersections 
Consolidation of urban and inter-urban traffic and public transport management systems, 
in metropolitan areas (Athens, Thessaloniki, Patras) 
National actions for accident prevention and 
suppression and road safety applications 
Automatic Incident Detection (AID) in non-urban areas 
ITS applications for traffic management in cases of emergency events 
Observatory for road safety 
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3rd group of measures 
National management system for freight 
transport 
ITS supporting maritime-railway interconnection 
Integrated systems for the monitoring of freight transport, emphasizing in sensitive cargo and 
Centres for monitoring of hazardous cargo (combination of measures from PA II and PA III) 
E-logistics and e-freight 
Integrated safety and security system in transit centres (i.e. ports) ((combination of measures 
from PA II and PA III) 
4th group of measures 
Development of Cooperative ITS Cooperative Vehicle-Infrastructure Systems (CVIS) 
Installation of roadside equipment for Cooperative Vehicle-Infrastructure Systems (CVIS) 
Open platform for cooperative systems and relevant applications 
For each of the above mentioned group of measures the previously analyzed methodological framework was 
realized in order to produce the four different business model diagrams presented in the figures below. 
 
 
Fig. 2. Business model diagram of the 1st group of measures. 
 
 
Fig. 3. Business model diagram of the 2nd group of measures. 
 
Fig. 4. Business model diagram of the 3rd group of measures. 
 
 
Fig. 5. Business model diagram of the 4th group of measures. 
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5. Conclusions 
The present paper examines the formulation of long-term investment plans as regards measures that introduce the 
deployment of ITS. The measures examined, introduce actions of high priority for Greece, which are able to 
enhance strategic targets of the transport sector. Therefore the business models proposed aim to ensure the 
successful deployment of the selected measures and shape structures capable of promoting the viable and continuous 
provision of services. The formation of the investment plans is primary based on an analysis of the current status of 
ITS deployment in Greece, including the legislative framework, the available strategic context, the existing 
infrastructure and the identified gaps in it, the already used and the currently available financing sources and the 
stakeholders involved in the deployment of ITS. Based on these main points, the investment plans are constructed 
through a stakeholder’s analysis and the respective role allocation, through a description of the necessary actions for 
the deployment of measures, through an identification of the flows (data flows, services flows, policy flows, cots 
and revenue flows) developed between the involved stakeholders and through the description of the value and the 
importance of every measure from the perspective of each stakeholder. 
The analysis indicated the important role of the central government in the overall planning and implementation 
process. This role is extended from the policy development and the coordination of the measures, to the supervision 
and the operation of the services developed. The report proposes structures that highlight the role of the state and 
emphasizes the need for the formulation of a system with coherent structures between the bodies and the entities that 
serve the public interest. These coherent structures should be developed in a way to facilitate data exchange, to 
enhance centralized traffic management, to develop multimodal applications and to promote innovative applications 
that could be a solution to the growing problems of transport sector. The transport sector with its particularities, 
demands the strong involvement of the state, the continuous and uninterrupted data exchange between public bodies 
and the development of integrated applications with geographical and physical continuity. The fact that the Greek 
recession has limited the public investments makes necessary the request of European funds. The recession has 
caused problems not only in the development of the new infrastructure, but also in the maintenance of the existing 
ones. Therefore an extensive examination and recognition of the needs are necessary so as the deployment of ITS to 
be targeted and able to answer to specific problems and issues. 
As regards the nature of the measures proposed, the majority of them aim to cover national scale needs. The 
development of the investment plans indicate that some of them, especially those that are related to the development 
of integrated data platforms, consist the basis for the development of others. Some measures are strongly related to 
others, while the implementation of others could be more efficient, in terms of resources use, if other measures have 
been implemented before. All these elements differentiate the investment plans and indicate the need of the holistic 
approach instead of the fragmented. A typical prioritization of the activities is able to reduce the steps and therefore 
the overall cost. The importance of applications such as the consolidation of traffic management centers, which is 
followed by the development of national traffic and PT data platforms is revealed, when there are considered 
applications that can be developed based on these measures. An indicative example in the field of road safety 
applications and services is provided on Fig. 6. 
 
 
Fig. 6. Dependence of the proposed measures and their relevance in the implementation process. 
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The integration of the traffic management centers (road traffic, public transport and motorway) can create a solid 
structure where the cooperation among the stakeholders follows the role allocation and can achieve more cost 
effective interfaces. These interfaces allow better traffic management at local level and coordinated and unified data 
provision to central structures. Through central structures, the provision of integrated multimodal applications is 
feasible and the dynamic monitoring of the targets can be achieved. Based on these findings the report concludes to 
some general proposals. These are: 
x The Greek state should decisively adopt an integrated transport strategy that will include ITS as a tool in the 
effort for the improvement of the transportation sector. 
x The economic recession creates barriers in public investment programs and therefore funding opportunities 
arising from the new programming period (2014–2020) should be utilized. 
x The development of solid and coherent structures is a prerequisite for the proper and successful implementation 
of the proposed measures. 
x The implementation of the measures should follow a particular sequence, so as some measures to be the basis and 
some measures to follow up. Therefore sequences that ensure the optimum allocation of resources should be 
adopted. 
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